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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method capable of cutting a machining object, 
without developing a crack, deviating from a 
predetermined line for welding or cutting on the surface 
of the machining object, and accurately. 
SOLUTION: Inside the machining object 1, a reforming 
area is formed by radiating a pulse laser beam L onto 
the predetermined line 5 for cutting, under the condition 
of causing multiple photon absorbtion, and making a 
condensing point P agree with the inside of the 
machining object 1. By splitting the machining object 1 
along the predetermined line 5 for cutting making the 
reforming area the starting point the machining object 1 
can be cut with a comparatively small force. Since in the 
irradiation of the laser beam L, the pulse laser beam L is 
hardly absorbed on the surface 3 of the machining 
object 1, the surface 3 is not melted, caused by the 
formation of the reforming area. By adjusting the 
repetitive frequency of the pulse laser beam L or 
relative moving velocity of the condensing point P of the pulse laser beam L, the pitch of a 
reforming spot is controlled. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 




http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAXRayXmDA414192368... 2007/03/22 



Searching PAJ 



2/2 ^— i> 



rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www1 9 JpdLncipi.go jp/PA1 /result/detail/main/wAAAXRayXmD A41 41 92368... 2007/03/22 



<19>B*H**fW (JP) 



(12) & 



(a) (nmmwmm 

#^2002-192368 
(P2002-192368A) 

(43)&g|B ¥^14^7^100 (2002.7.10) 



(51) IntCl. 7 
B23K 

B2 8D 
C03B 
HO 1L 



26/00 
26/08 
5/00 
33/09 
21/301 



3 2 0 



F I 

B2 3K 26/00 
26/08 
B 2 8 D 5/00 
C0 3B 33/09 
HOIS 3/00 

*sat# m»mm\ ol <± is h) mn\zm< 



3 2 OE 3C069 
A 4E068 
Z 4G0 1 5 
5F0 7 2 

B 



<21>fflf»^ 


*JIg2001 -278707( P2001 -278707) 


(71) as A 


000236436 














(22)tBSB0 


¥^13^9^130(2001.9.13) 












(72)S8I8# 






(31)«jfc*fcfe®#^ 


#82000-278306 (P2000- 278306) 




»W»SH v **SfBT1126S%© 1 




(32)fijfc0 


¥f£124p9/3130(2OOO.9. 13) 








(33)«5fe8k£§SB 


0* (JP) 




mm m& 










mw&®mmu2tmm<D 1 


















(74)ttHA 


100088155 

























(54) [SBWOfcft] tffltJIgB 
(57) [g^l] 

gffl3T'IJ^/l/^U- ^JtLAMSfc/uifKlR^tlftt/^O 

3tLOill3b«POffl«tt»!tt03«a[*HfflS-r*c fclCfc 
•3. ftftXtf-y hOtr-y^MUPLTi/^. 
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fcttiSfTSb-lfftiKi, 

Ml # S <0 A* ICS^T Ml S b- If 6 tb 

ft*/ WX b— IfftOill t) jg L/ii&SfcOAf £ £18 

me u- vmsis> % mm * ft fc / wx b- +f 

x 1 0 8 (W/cm 2 ) J-XLfC&3<£ 
Bul2^7t#Sfc«fc D&ft3ftfc/<;l/X b~ *?ft<D$kyt&. 10 

MErtWteifcJfcji&fc^fc-eT l ^;l/X<D/WXb-+fft 

raT*}ttjiS*«JtWK:»»S*T, ««></l/X©/<;l/X 
b-^Tt^MIBftPX^tt^BSiJ-rsilfctcJ;'?. MIS 20 

•y htff&KSft, 

buIBA*! £ ftfcJSSHS©** 5 fcS-^TB? •) £ 5 iuIB 

smarts b— If^jSt, 

<D\Z—trt r 7—&&1$\ X 1 0 s (W/cm 2 ) lALtC&^J: 

tmikK&mc*. oaytstifcX/i/x v>—*m<Dmyt& 

flSI B*PXJ*^*S)<o^JWf^^^ xciGoT/Wx b-*f 

x b— »ftt<D£to£©tBttW&f!ljg£<D*t **WM" 

ff}fBrtSPfc#IJtjS*-&t)-«*-T 1 M/l/XO/WXb— tftt 
^luiEiPX^ftlfc 5 CfcK «}:»), MBfWc 1 

-y htfffM£ft. 



t«BEIBI»II?®K:«tOSS)l*tifcffiji*^fSESBI 

b— naxmm B 

* ft s > wx b— o ji L5sjsa»©*# * «n 
Huta b— «f xmfr *> tb** $ ft it/MVTs b— 9%©»jfo£ 

©kf— */V7-*ftftM x l o 8 (W/cm 2 ) tx±fc*§<t 
ME*3t#ac J: 5 Sft fc/ WX b~«f 3t© jfcJtoS 

tut api*tiito©«wfp « 7^ >tc»o t/ wx b— *f 

3&s©a t $ © a^ tcaovx mmfem^mc * s/ w 
x b-+f }to«jfcj«offl»w»»iSso At s ^ifgp-r 

fl(fflrtSfc#Wfo*5:£*>tfT i /W-x©/<;UXb— »ftt 
o«»X*7 htfflMSft, 

u-if jt**WEiio±)a*«icBai«- s c tc «t d , Suie 

WKfttt'f ^JciOoTBuKrtSPfeaSScOBuieaSx^ 
•y hWM^ti, 

MieAT 1 ] * ft/iliiSlSOAS « t iiSOA * * i: fc«-^ 

^TBio&?WE»Kx*-y hmommzmwtz&m 

b-¥iPl^a„ 
[«*«4] HuiBb— tfinx^ffi(c<fcD^Sft§Bij 

nulBTfiSgBli* SfcEtt* ft/i^ffi f: nuIBSESIS?®¥S 
(CcfcOigg^ft/cSggtfcJcScJ^T. illB«Wr*J69W 
Vtc«ioT^?ft5aS(<DWIBtSKX^«y K0ia»« 

^4raA§, gSi)<?i 1 ~3©C>-fttfrfCfE»Db-- tfiDl 

CBISRW5] /^UXifgAn /isJ-XT©^;l/Xb-1f^ 

huIB b-+f KM* h mi S ft * / <;UX b— yjtoa 0 31 

MB b— «f Ttii^ & ft ft/ ^/l/X b— If ft<OWt& 
W-tW-teffitl x i o 8 (W/cm 2 ) W±{c&SJ: 
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iWErt»fc*JtoS**tH*T 1 A^iD/^Xl/- If ft 
fcflrtEiiniflfctoKBH** I" * c i: lc «k 9 , flWErtWfc 1 

*ufertgPfc*^%^t)^*OHuK^»i^7i' vfcrS 10 
U— 9* 3t*MEftiX*fft«lK:BMtr * c 4: »c «fc 0 , MfB 

P$9£3fufE&«X#y MH©ffi«©*#3©A2lK:S 
tJi^T. R9£5iiufeftjtX#>y YM<DVm*C<D*.Z 
Zlc-tZfciblc. fitJIBU— 9*fi5&frP>tbW£tl&>WX 

u— if jt©» o 51 lu »»©* t s «aift-r s attft m 

liWaJiiHBtHfflS^afix MiBJi&&M»¥&{c£9iaS 20 
SnftJBift*©**«i:!!J:*J:'5KlWIBU--if31MI^6 
ffltt£*lS; WX U— >f 9 il ljiks©** s * 
18051-5, U— •ftoXttB. 

&&©*ts£«^5^K»^#©fc<iB*.s, 

3i5lE«OU— IfiOXttB. 
*tBW-r*U— (ff£«i:> 

mie u— «f e> m» * titztw x u— 9%o«3W[ 
otr-^/<y-^a*M x i o« (w/cm 2 ) j-x±fc^s<k so 
3 ic/wxi/— «f3t*»jti-**)t#at, 
BuE*^¥stc«fc9*^nfc/^i/xb— vie<DmytM 

*w§e/iox*tgjtatcs§wr s c 1 1 «fc 9 , wse^sptc 1 4 0 

b— «fye*WiaiPXWft«HcBai«-*J: i:tcj: 9, huIB 
■3<^T, K9^9HulBKKX^<y HHOE(i*CO** 



J: § ; Wx U— 9 s ft©*3fo6©ffl»W£»aSE©*S £ 
^SJWfS, U-lfiDl&K. 

imm 7 §a$© u— «f imxsEH. 
fcttHtfSb— tfffiiiks 

fflfIB U— »f3t«^ 5 £ ti*><;l/X U— tf 3tO« 9 £ 

itufB b— »f ftjffr 5> ffi*tS ti/c^;I/X U— >f)fc©&#£ 
©fcf-^/W-fflgtf 1 x l 0 s (W/cm 2 ) W±fc&SJ; 
o \t > WX b-+f ft&mtt 3 flWt¥S t . 
WE**#aKJ:»)«JtStlfc'^l'XU--«f3tt<0«JtjS 

fijf EftPXtt Si^©^ir^£ 5 W > K » o T ^;I/X U— if 

fluIBrtg|5tcffi^^^t)-ti:T 1 /WXtD/WXb-tftt 
^BulBiPXW^fcfiSW-r S ^ £ ic X 9 , SuIBrtSSt 1 

MIBrt8l5t;:^) 1 e^^^t>-y:*ofiuIB«»r^^7'(' ^(citi 
oT*Jtjfi«rffi»«H:»l!lS*T, 1SS^;VX©/^X 
b— y-mtufBiDlW^tcB^t^c: tfcfc 9, ate 

u-^ytom <omLmmio±t s tMiB^fi^sicj; 

MEMttfkmf^JStt, BuIBffl»&t)-a-j|IW#l5{-«fc 9 

*&as*sn*/<yi/xu— if)t©iiB!)jgLjajs»©** 

#gc«ta^;i/XU-if3t©*ibS©ffi«W»»aa[© 
HIS® l 0 ] HulB^*.^t>H*-g5W¥ Stc «t 9 Si® $ 

nfc^ffi»©*t iTktfffi$&&m& s©At 

f W*JM9IB«©b— IfijQXg 
Bo 

1] BuIB^K^S5-ry{cffioTBufBiDX 
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©b-+f!jpx=g», 

[fgB£©»lffl&I&B,S] 

[0 0 0 1] 10 
[0 0 0 2] 

[«£*©&ftj] b— tfJSfflO-ofctfJWtffcD, u— If 

iaW7X1S©J; 5 &ftpx*ts*©gj»f-f 
Sffi!b^*ffiK:ifiitJTiP»iS»*JifT**TliPl»*«i 20 

[0 0 0 3] 

■Iftttih-riJSittfcUT, GUtf, !RfM2 0 0 0-2 1 
9 5 2 8 WA&^ftffl 2000-15467 #&$BtcM 

jjsSftfsb— •fKiSWW^S^**. ch?>%^o 30 
J: 9 MRU *LTiPl««»ft?Mrrse:i:KJ:»), 

[0 0 0 4] LfrU Ctl^©^ffi©W»T^ffi1?tt, ftP 

i*MR*KftU*IMW« , **t^, ftpx*tii»©3jE 
fc, ^IN^^VA^fttifcliJti^b-- WMtl/a* 
ftW^Oil3r*T?0«tl«0^^*«ltl*«a«fe-r*C 

5Citfff4^. «ffc, ftPlftgitM^Sft^x/v 40 
-y 7*. KAS^ttBJ^m^ < * - 

[0005] *¥zm<Dsmz. mxttms<D&mtt& 

i"U— lfJni«B*««-raci:T*«. 

[0 006] so 



6 

[SHfcfBftTSfcfcO^S] b-+PftPX 
gfitf, ^VXHAM /is£TF©^;l/Xb— ff^ffiii 

— IfttiSfr &tH3t*n*/<;l/X b~ tf 7t©^ 0 Jg LNK 

SAM X 1 0 8 (W/cm 2 ) JM±{cS5i7fC^;UXU— <f 

;1/X b-+fft©»7fr££APltt*t^©rtgl»c£b#3# 

*ftt©*^*fflttWfc8»SHi*8l^»fc, 

iPX;tt*fe©rt^£&^££to-liT 1 /WX©/< 
;bx b— !f ttfcftpxtti^ic WMt % c t £ J; 0 ftPXtt 
*»Ort»K 1 o©ajj«X;H-y hiW&SSfu ftPXttft 

*Jfc£*ffi*4ttfc»»StfT«»>WX©><;l/* b— tf 
3fc*toXWft»fcfiBltt-*Ci: Vm&&9'(> 

<fc D»»2*ifc©I**3VrSEl«SjR#B 

[0 0 0 7] b--<fftPX»Bl;: J: titf, ftp 

X»^©F*3SP{cft^*^fc-ar b— ♦f3fr&!I« LA^ 
o^^iRt^d^^fUffl^-Scfctct?), ftpxtt 

£b-+fftpi=£Bf;: t fcntf, SK«**SjSi:LT«JIW 
VK&o TftPXW*tlA^ms c fcfc J: 0 , ftP 

^7jT'ftpx*t^%«-r5;:tA^t^©T\ ftpx*t 

J&2&Sz£&<mxmm<DWWiimntit&. %. 
fe, ifef^tab— •ffe*^7tLf=®Rff©ci:t?$.a„ 

[0 0 0 8] S& % tfftPX^g(CJ:4a 
tf, ftPX»^©rt»(c®0fWtc^^M5r^?-e- 
T*«««*««LT^«. £ot, ftPXW»tl©«ffii 
T'tf U— tf)tA^fc^t*M^t^*^©T^ J0I«ift 
©SBA^Sfc-f Scfctt&^o W±©ci:ficnA^^ 
B^lfS b— >fftPl^Htoi>T fe Silt -e^So 

[0 0 0 9] tfc, *^W#«cJ:titf, 

fd©^0MLJHiS?iS[«r/h$<-r-5i:. 1 ^;VX©/<;l/X 
b— 9 f 7tT*^fi)c$ni.»Kg|5^ (*HX*>y ht^o) 
t&<D 1 ^;VX©^;l/Xb-+f7 l cT?JBfi!c^n?.e!(»x^ 

7ht ommw*. * < a * ? ic «*ct 

ofc„ iffitc. ^;l/Xb-^©^ l 3iiL^ig|i(^7ct< 
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?ZtC comMtf'bZ < £3 <t 5 fc «T* t 3 c t A<# 
A^ofc. fcfc, #«»B-CU:c©BB*»!>£5&BX 
#-y hffl©BBXtteyf-i:«Sf 5. 
[0 0 10] <koT. /^xb— *fft©;f£t))gWiZ&B( 

. 3&HX#-y hP^OSiglt^fliirffllT't^o SDX*t«lfel©*ffi 
a^W^^tCfSUTCCDSg^^^CttCk!), API 

7>r vfc^o TiDi«*«iort»ci!aa©«jix3K -y h 

#»jS3n*cfcfc*9*RB«#«£Sn*. « 
[ooi i] *fc, <fijniSBtc«tti 

fcf, AflS*lfcHBft©*t*KS^TRD£3*B 
Xstf-y Mg©ggB£SSSU ift*£n;fcgB8*g^LT 

tSKg^VTJgf££tl£>&HX*-y Hcoi^T, U- 
+FiOXf}KRD£5a«X;K-y hH©EB*Sl*<:i:# 

[0012] *^(c^Sb-ifiiDl8fil«, /<;l/X<@ 

©tf-^V-ggltA' 5 1 X 1 0" (W/cm 2 ) WXtC&SA 

jeoT^^xu-^o^^fflwwfc^ifi^-ss^ 

ag©**£©Afl£Br3^TBtt¥&K.J: 
*ft©*ftj£©*SttW&«iaa©*#££ 
WW-rsBBBW^Bi:* *B*, <bDX*t*B©rt»te: 
Bft£*£*>-l£T 1 /WX<D'WXU—VytZ1)QJLftm 

frOW?/t 7 f VIC ft O TB^fctlW « E »M 

s-st\ b»/ vux©/<;i/* \s—fK%imxttmmcm 
mtzcticzo. BW*£5^:/teBoTiini*J*B 

©rt»«c«tt©&SX#vhJW6«Sti, XfcSftfcB 
&©*££E»-5^Tp$r,£?&«X#-y hB©BB* 
»**-*BBBW¥Bi:, BBBW^SfcJ: OBWSti 

[0 0 13] *BSEBKJ:tUf, / U— »f yeOtSS 0 <o 

blbb»#-b©b#, /^i/xu— «fjto«jfeftofi 

iWB»Bfi*'hS<-r-Sfc, K9^9#3Sx*-y hB 
©!EBA<'h£ < 3 fc&JW-eSs jgE/WXb— <f 
ft ©*ifc£©B*t WBBBB** t<f5i:(K(3^9» 
j5X# -y h HOEMfl^e < £ 3 fcfWBT 1 4 C k 

^©ijija^^t < xfi/J^s < -r*HW*fT 3 c ea 
t, toi*f*B©aa*w*«fcisi;T«:©BB*s*. 



/wx u-*)t©»jifijfi*H« LTJbai*aBB*B»s 

tfT&Ai^U JniBBB*HBLT/W*U-- tfft© 

[0014] ^Wfc^su— fini^ffitcfcti 
if, Aasftfcas©**sfcB-^T»!>£$aB* 

#-yhffl©BB*B*U BW3tifcBB*BjSLtl> 

s. iot, u-if*DXSBtcA? l )snfcjia©^:t^ 

IMteB B * 3 SiSXtf -y h F B ^©S&gi£ft]£ C t tPT* * 

So 

[0015] *fgiiBE&s u— ff'JjDi^Btt, ^;i/Xta 
l /isttT©'^x^— «fit*mi*-rs U- *fftiS 

«Sft*/WXU-1f5fc©B!>BLBBB©**S«B 

B-rsBBBBB^sfc. u— u%wp6Htt**tifc/< 

;UXb-+ftfc©ft#j£©fc?-i'/< , 7-&fiA<l x l o s 
(W/cm 2 ) W±tftS A 3 {C^;l/X U— *f ft^fiiftt 5 
Btt^Bfc J: OBttSftfc' WXU— «f}fc 
©BttB*iDX**B*©rt»K:'&*>'tf*¥«i:, ipxtt 
^©^W^7-ry{c^-3T^;VXb— tf'Tt©*^ 
*B*f«fcBB*-SS»»¥«i:, BS©*S ?©A^ 
KS^V>T»#StcA5/^VXU— !f3t©B}fo£©ffl 
ft«BftBfi©*:#S*BB-rsBfiBW¥Bi:, ^rd 
JPXW«»©F«3WK:#Utj*i*^t)-e-T 1 /WX©/< 

;bx l/— >f ^imxnms^mmt % c tic^O. tax 
msmo^mc i o©KKx*-y *diw 

Ti(0M[*«W«fclMBS*T, ^V1/X©/^UXU 

4 ycifio TJOXW*»©rt»Ka«k©aj(^*«y h A' 
M^ti, X**nfc«ift»©*t*i:i»S©**?i: 

[0016] *awfc«*u— ifftusBicintf, ^ 

;VX U— tf ft<r)J£ <3 ig LMIiSIS(©At JStf/^l/X U- 

-ifjt©*3tjS©ffl»w»»aB©*ts©i«»*Bas-r 

5 c i: K <t ?3 , [^0^3 KMX ^ -y h n©BB«MBT 
t3<, Ctl?)©Plii«:ffl*^t>-a:-5ili:(c«t»3, c<0S§ 
BfCO^TMffllT't-S^t^waW^ii^-rctA^ 
£fc, *«W(C^5P— tfiDX^BfCtntf, 
WDXBfcB t) ^ 3 &«X *<y h B ©Sggi*53JS C 
tA^T'tSo 

[0017] ctifidi/- (fJiiax^^tcfct^T. u— 9* 
iPI^BtcAOJfM^tiSaJiSX^-y h©\fffi^i6IB 
If LT^*7raeB¥S i: , ^J-ffiieB^BEEBSnfe 
rfffitSg^W^St <fc 9 BBStifcBBfcKB^^ 

t, «Bf«5wyK»orjBia*ti*ffl»©iSBx# 
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«a©*»x#v k o$ ^nmmic^Tv-^m 

[0 0 18] »flniiSH«, ^/uxfls 

b— «ftt»fr6tBS*Stt4/<Ji/Xb-- *}fc©l*»j>I 

7-fBfi*M x l o 8 (W/cm 2 ) J^±{c%5J;-5ti:A;l/7. 
ftf;/ Wx b-tfft©*3m&ipx»ii1&©rtgl3{;:£-to 

GZ^mt, flDI)lt»OWfS7-l'>KfioT/Vl' 
X b-+fft©liift ,6£tl*t«{cM * € 5 *£ft#a i: „ 
ftpxfli*©rt^cllittj£*£to-&T w<;VX 

to3MM*©i*i»fc: l o©&Stx#-y htfffMSft, ftp 

xb— v%muxn$mizim-?%ctK&>o, mm^ 
£5 -i y k ft o Ttaitt*»©rt»»!:ffift©*Kx 4? v 

oA^tcg-^^Ts Rt)"&'9&«x#>y M18©ESIfcc: 

x b— *fKnm*) m l^si*©* t s *ja»8 

£> ftfcJSiftft© A t 2 t & 5 <k 3 K U-lf )fcfttP 
5> ffiW S ft S / W X b— 9m>fg t> il L JS z£#fc© A £ * 

[0 0 19] #58WK«*b-1ftoI*Bfc*ttfcr, R 

fcfcfc, b-+f)tiiA^tbi*$n5^^xb— tf^©^ 

DiIUil&&©*t2£iSSgLTV£o ^iffiScSilfi^a 
§ J: 7 ic b— (f Kg* e. ttitts *i«/<;l/X b— f%<bm 
5 &HX# <y b ^©Ki^P/rll©*- f SKf S C fc^T* 
[0020] tfbPXSSfc&^T, JH 

ftfcjctttf, »9£5&Hx#y Hlffl©ElI©;M??© 
XAKI^^TI'- *flinI*lI«r»^«-S*»&. b- 

[00 2 1] *fg^Jc^5U— ffiPXSSti^ ^l/Xtl 
1 /isJ-XT©>WX b— *fWk&%i?%> b— VKM 

<Dt:-*/V7-fBfi!Fl x 1 0 8 (W/cm 2 ) J-X±fCft£>,i: so 
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3tc/^i/xu-if^*^-rs*^afc> 

J: DillftStifc/ WX b-1fft©*ft££itaX*f#!!&l© 
ioiW*14i©«Br?£7-i'>fc 
ft o T A/VX b~«ftt ©S&ftj£S:ffl*l Wfc&f) S * 3# 
ft¥8 fc . »»¥Sfc «fc S'WX b— »f3fc©lltffc£©ffi 

yl/Xb— *f^%Sni5*^fc^lWSi:i:tcJ:D> tax 
*f^©rtgPtC 1 0©#gX#-y htffl&KSfU idPXW. 
*ti©l^gpt*^*-&t>-a:*>oWWf^5'<'vtc»o 

— »f Jt*4nX«*1*Hc!BS*f % C tic J: W»rR£5 

y Tiin:j**«i©rt»K«a©*sx sKy h *» 

tstc-rsfe**.:. ^si¥afc<ta^;uxu— <f#©* 
)t^©*BJW^Ki3aa©* t * ^isainm^a 

n/iffl^w^fi5ia©Af « t ft 5 a d K®m-mz z 

«/<;l/XU-ifJtt©*3t*©ffl«W»«3MI[©*t** 

[0022] *awt«*u— tfjpxstBKAntf, n 

D^5ESax,K-y HIB©ffili©*tS©X*t<:B^i»^ 

fc*(c ^ft^atcts/^xb— >f?t©*^©ta» 
w»»5S«©*ts*ifi»tT^s. iiaisw^attji 
*sw#atc «); o ig»5nfdiww^®i3is©A t s t 
% 5 «t o \z®w&mc i a^;i/x b-+f7 1 e©*7 i e^©ffl 

MW»^*©^t^^PSJLT0^ o <t?T, ^0^- 
^*SX*»y Mffl©E«*BrS©**?C-r5Ci:A<T 

[0 0 2 3] #8Efc&5U--tfftPXgg£te^T, iS 

g/T;-r ^5isa^#a^«ix. « £ 3 tc-r * c t an? t 

5, ctUC*tltf, »0^^«JlX#-yhH©ggfll©* 

So 

[0 02 4] *^Wtc«S b-lf iPXSSti, /^XiS 
t, U— tfTtjiA^tbWStlS/^I/Xb-^W^Ojg 

unisaw^t^^iHii-rs^isaiaai^ai:, b— f 
)tW!b^a»«nft/<;i/xb-if«©«)tjs©v;-f 

x 1 0 8 (W/cm 2 ) fei±*Cft5<t5{C/^UX 
b— <f^«r^-r5*^afc, ««¥SK:±0«JttS 
n/c/^Xb-+f7 1 c©*7t,^i]PX?4^ft©rtg|5{c^to 
•itS^ai:. ftPX^^^Sf^^^^vtcfn^T/^ 
X b— »f) l 6©*7 l 6^^SWW{c^i)*-a:i,»#ai: . 

tem^mz <t * / wx b— tf ^©»^©fi w w^nii 
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gptc l lrax*«M&ort» 

*^t>*aoi¥gBc * o ass nfeHsao** s t * 

* £ 5 £ U-U%igfr 6 Hit** ti*> b— 9%<D*S 

[0 0 2 5] *f8^(c«*U— ^iPXSBfCintf, » 

;l/X l^lf *<0«3tjft©*B«a»»a*O** * * ©ffl 
bT^So SKftBBS^aatfjaSBMS 

b— tfifc©* 0 £ LHttS©** Sfttf' b-lf ft 
[0 0 2 6] *»W*cffSb-1fllPX«Wi:fet^T, fi 

[0 0 2 7] ±EO-r^TO*«Wfc«*U— lf4PX« 

H^£D> W«^£5>fyfc»oTiigxW*W0rt»fc 

SPXWgtfS ©figiuc 43 1 ^ T £ 7 »y £ L fc pJMT 
S»7y*«ttL taX«ft*Ort»fc:*w^T»llMD«L 

ft < t fe ^-rtifr-o**&. 
[0 0 2 8] ±E<D-r^T«0*5EWli:^5U— tfjtaXS 
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^ISWlcMt^t. Mtttfc*rtbft^«*i:Jt 
^T3fcg*B««rE££ L/ciDl»M^O^ffiT^^a^ft 

[0 0 2 9] 

[0 0 3 0] tfSOlRiRO^VK^^^ficiOfcJtt? 
Ts ^lcRl|lW*i:**fttthv>Bc-tf**« b*> 
f£i:nhv>Ec<D*ft (n=2, 3, 4, • • • 

■SWtf-^/W-f&S (w/cm 2 ) M^tfv^- 

*/V7-fBS*M X 1 0 8 (W/cm 2 ) UUlOSfeftT^Jt? 
U— IfJtO WVl/XSrc90x*;l/^-) -r (b-U% 

*)tjiSO«»3Sl« (W/cm 2 ) TfftSSo 

[0 0 3 1 ] CO*5ftj^»iR*fiJfflr**WI* 
ffitc^S b-lfiPXOKSfcO^TB 1 ~0 6 £ffl^T 
30 IHWTSo 0 1 ttU-^iPX+OtPXW** 1 

0 2(40 1 tc**riipxw*w i irtfctcjs 

o fcKffiBT* 9 , 0 3 fi If iPXftOftPXWft* 1 
0 4ttH3*c*-r4PX»*»lOlV- 
IVli^C j&o t) , 0 5 140 3 IC^-T JPXttft 

ijPXW^fe 1 0¥WT$)§o 
[0 0 3 2] 01 RXf 0 2 tC^-Tcfc 5 tC, iPX^gife 1 
<0«ffi3k:tt«Bf^S5>fy5^6*. WSi^^^y 
5 aVttKhilEtf fcfiSttT^*. S b 

40 — !f»Itt, **?*ffitf4U*ftffT*0I«ftW 1 
rt«SJC*^P*^to*Tb-1fJttL*llPX)t**«l 1 JCJS1 

[0 0 3 3] U--9m*«IK^S5-f>5K:»oT 

ctifa^ 0 3-0 5(c^-rj:5«cKs®a7 

^W^^-r>5tC^oTtoXW^ 1 OrtSIUctD?* 

M^n^o ***«««c«sb— wpx*ffitt. *px 
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anm 1 1 u— 9-m%Sjis-a-*ox»^ 1 ©fwc 
DRiR^na^o-e, *px*tfc&i©sffi3#is»rfsc: 

fcW:4<,\, 

[0 0 3 4] iiPXtti* l o^JBftcfe^T, «J»rtSBi 
WTSC t^T'ta„ iot, jtaXttiitel ©SE3 io 

ic^iMiaiim*a4?«* cts< iraitti* 1 ©^ 

[0 0 3 5] 4*5, %Kffi«c%jej^i: LfcilPXttfeft© 
tottfc«^A»W4;WWiaSftScJ:K:J: 

TbaxttmmcMffot} J ?-*t&%ii&t)*bu%.rc9, tax 20 

wwmnzm&T&Zo cm*, M*tftox#Mti 

m®L<D2knffit$.%&lii?ZCk-e*!Mt%Zc 4*5, c 

^ ^U3>?i/N§£©^#?x^©JIS«i*<43 
«IrHcJ6*OT, c©J;3 4fH«l©*^fflW2ri£«:* 

[0 0 3 6] 5*T, **»««Kfclr'T£}fc?»iK»cJ: 
t>«JK2n*a«fB«i:L-Z\ Jfc© (1) ~ (3) tf$> 

So 

(1) &nm®tf~-oKim&<Dt7v?z%tst7v 

9W*4>m& 40 
\s-^%l£lBXftm& (Wl^tf^^X-^LiTaOjA^SS 
EES****) ©F*3gP(C*^^-&to-t+T, flift^CfettS 
ftS&gttfl xio' (W/cm 2 ) W±T'fro/</l/X*B# 1 
/isWT©*#T-BgtJ-rSo C©^/l/X4g©A££t±, 

tnXttMn<0[>1&lc<Ofr? ; 7vZmi$. 

5. C©3t^W«MllcJ:!)ipXW**©rtfiPt»iO--f* 
#|&g£ti, cnc«k»)/rax^ia©rtSPfci'7-y^® so 



14 

JSjWBjSS**. «IHftK©±lfi«i:LTtt. BUitf 1 
x 1 0' 2 (W/cd 2 ) T'feS. ^l/XigiiflUtf lns~2 
0 0nstf#3:U\, 4*5, ^JWMHCkS^-y^ 
®<DMmi. fflRff, HI 4 5 0U- IfjBl/lPlWSfiE^d* 
16 (1 9 9 8^. 1 2£) ©gS2 3H-S12 8H© f@ 

9*— sswafetc <£ a #5 x ws©rtgi? > 

[0 0 3 7] *fEUU3tt, t«fc^77^0At? 

(a) 1saxttmn:>u\sv>?7. (saffiflO 

OPS 7 0 0 Mm) 

(B) U-1f 
ft* : :YAGb— »f 
i£J| : 1 0 6 4 run 

U-ifftX#<y MBt®« : 3. 1 4 x l 0- 8 cm 2 
521SJ£fffi : QX-f -y?-/WX 
»»)igUa»SS : 1 0 0kHz 
>W7M : 3 0ns 
fflft : W2K lmJ/'WX 
b— <f3l£ppg. : TEMoo 
flBWtt : * 
(O &%%uyX 

(D) SPXtti*tf«H£ttSi8B&©&»l3£S : 1 0 

Omni//© 

4*3, U— 1fyfi*«jWBto IRfttttfiSKU— If 
ft©«ggfiS^*3fcRjte*Stl*r-5. 
[ 0 0 3 8 ] m 7 tt±E*a*©8»*5Vf ?7 7T* 

*. teutt 1 /^i/x©p— ^mc^r)txaMmii<o\HU 

lCBl&Zt\tc?7V?1®ft ©At 

iS?i:45„ 777^X#7l-0^ili, ^7-y^x* 
■y h©Jgtt© 5 ■£«*©§£ fc45SB#©*t£T*;fc 

OWl 0 0^ PjAP^ (NA) *^0. 8 0©tl^T'$) 
So -73, ^7*©a3tlT'^-r-r-^«*7tfflU>X 
(0 O«*#5 0e, MEHk (NA) AS0. 5 5©tf^ 
T'fe-5„ tT-^^<7-S5SAM 0" (W/cm 2 ) gfiA^P. 
*PX^1%©rtg|5(c^5-y^X#-y h*^4L, 
^7-*«^At < 4SJc«£l,>^ v-y f Xd?y h fc At 

[0 0 3 9] #tc, *HSSJg®tc^s u— tfJmXfc*?^ 
T, ^^•y^^JfMtCfcSiPXW^©^©^*- 
XA»COO>T08~01 1 £ffl^T!ttB£-f3 0 E18»c^ 

»KiliibiliP**fc-STU-lf}ttL*JpiW** 1 ^R§*t 
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fcLT^-y^tf^iatCfiSMU El 1 QKOfit&olc? 

yv> ftMJ3$mn i <omm 3tai2i icmm u m 
1 1 ic^t^oictaj.n^ i ^im-i.c ticxomx 

£5 -y ^ig$lci£ftt-l>if U Jtalttfe 

mclitfmhuznzc tic*. »3fiScS-rs^fefei.o 

[0 0 4 0] ( 2 ) 

b-lf^SDlW^ (09* tf S"J 3 yoi 3 10 
1 x l o 8 (W/cm 2 ) W±T'A^^;l/Xts^l fis 

<t L fcfWH, $tt Attififr 5 £ttA*j&K:*fl: Lfc* 

1 X 1 0' 2 (W/cm 2 ) T'&-5„ /^UXtStifW^tf 1 ns~ 

2 0 0nstf#$U\> so 
[0 0 4 1 ] ->U3>«>x/^rtSPT*jglt 

[0 0 4 2] (A) Jtalttf* : ->'J3^ia Of 2 

3 5 0/im, 

(B) U— v* 

ZSS : 1 0 6 4 nra 

U— lf#Xtf y hiflffli : 3 . 1 4 x l 0 8 cm 2 
5BSfl^:QX^-y^<;V* 40 
HtQiSUQ&ft : 1 0 0kHz 
/U'T.ifl : 3 0ns 

: 2 O/iJ/^U* 
U— «f 3tfl« : TEMoo 
flKWIx : if Sfitt 

(C) ffiftfflbVX 

fiPP : 5 Ofg 
NA : 0 . 5 5 

is-yyt&mctt-rzmmm ■ 6 o/<— ty h 

(D) ftaxtt*grt<fgB?ti£l£B&0&Hl3& : 10 so 
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0nra/» 

[0 0 4 3] SH&HHttl 3^JtfKiRteJ:»)}Bfi8 

U nVSfiScDjf&t^S 0 /inu I00|m, 200(J«, 
5 0 0 /tnu 1000 /i«©&4lCOl->T±I2lf8&*^L 

[0 0 4 4] 0Uff, NdiYACU'— 9*©K*T'S5 1 0 6 
4 nmfCfc^T, -> U 3 >S^£DJ1*A'! 5 0 0 /tmtTF© 
~> U 3 U-lf fttf 8 0 %U±M 

mtzctwftfrz. 01 2tc^-r->yn>'>x/M i 

<Dm% It 3 5 0 /imT'^-SOT , ^tt^MK.fcSTSlli 

1 7 5 /imogp^^ffMsns, c<D®&<Dmmmz. 
mi 2 o o /!■©'>•; 3 ;"y-x/v&##tc-r3i: % 90 

%J-X±&©T\ U— *f3t*^'Jny>>x/M l©rtS5T' 

Cttt, v/'Jnyyx/W l<0F*9gPTU-1f^%lR« 
tiT, SWIWy'Jay^iAi i ©rtSBJc^ 
(OS !? U— «fft«c J;^M<DHTWIiW 
tit) 2 ftfc }Sl»«Hlfii«*^3tfiRiR»c 

mmmmmmt. mm. ®&^£%.m±&%wmnm 

%6 6* (2 0 0 0^4^) ©S7 2M~S7 3H© 
r tf 3fJ>/ U— tf (c J; § >"J 3 VCDAnlltttfFffiJ 

[0 0 4 5] fcfc, i/'Ja^i/MJ, rgfitMJI®^ 

n -> y =j y v x / ncdsi® t affitcpjii-r c t tc j; 
jiftmmc -h imton n% c t tc & t» $33- 5 jf^t 

So ftfc, rgMiIti^5>->yny>xM(D«iBii:a 

ffi ic fjti*' i /sg^- * ©a , -wtmmmt l rc 
«Boisi«^6ffln3yj«fi-r 5«^oa < t ^-r 

^©T\ 9JW»J0^$Ji^%S B 
[0 0 4 6] ( 3 ) 3tMffi«*«t/f^^tffilSli©^ 
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\y— <fx*iiaxttmw mfuifivX) otimxc.9&t& 

Sr^totfT, *3tej6C»**«l?»£tf 1 x l 0 8 (W/c 
m 2 ) fcLhTAO/WXWW 1 nsWTOftftTSaW-T*. 

l*|gpicigc i:, ^)tflliRK:J:«x*;l/^-sn» 

Hffifcl/Ctt, 1 X 1 0 12 (W/an 2 ) T'&5, 

;l/Xi|>I(igiJx(f lnsWT*W$L<, 1 pstTFtfS e>tc 10 

0J*«\ §3 4 2|slU--»f^!lPlW^ISX* (19 9 7 
1 1^) ©Jll 0 5M~gU 1 1HO r7iAh# 

[0 0 4 7] JM±OJ:3K:*ll«BBffiK«fctiMr. *KS 

ZCtlc&O^ I /<j]/X<D/WX\s— *fftX'Bf&$tl% 20 
&HX*-y h t'-k<0 1 /^l/X<D;VWl/- 9%TjefSS 

[0 0 4 8] /^XU- ifTtOSIDigLJlKa^f (H 

m&*v (mm/sec) ttl.. CnSOXf- WftWilM 

T'&5o ;^I/XU- fft©! ->3-v hT'J&jgSftS*-? so 

7^y5 ©#ffigS 9 ^77?X>i;7 

h©f&ntt, WTOJIU-P^S. 

n=f/v 

p= 1 /n 

[0 0 4 9] ioT, ><;l/XU-1fJfc011»)igLfl«R 
©*££©? V>&< irfc^-rnA^ilSp-rtitf, fcf>y 40 

ist^f (Hz) *±%<-?2>ct j pxf—. v<D®mmmzv 

(mm/sec) < C i CJ; (^ tf-y^p£vh£< 

a«§5. IR0£LJittft«:f (Hz) < 

t'fXf-: ^©&f!|j$g£v (mm/sec) < 
ttcfcO. e-y^p^7v^<'|iJffllT'tSo 
[0 0 5 0] fcC3T\ t''y^pt^]Bf : P^5'l'>5^ 
iSjtcfctfS^-y^Xtfy h©\fi£dfc©B8«{iia 1'4 
-Ell 6«C^-THiit)A^5o Ell 4-01 6(i, *H 
JfcJBSsUc&S U— tfltaXK <fc 9 *5 -y ^H^tfJ&SSft so 



18 

T'fe&o ^-y^XsK-y h 9 0« 1 ;^XO/WXI/- 

9, *5-y*S*9jWB»8S*iS. 
[0 0 5 1] 0 1 4fct„ o tf y^p^ffidjcOTvtfti^ 

5tt, kf-yf-p^ridtBS^ti/^^tTi/^o * 
7 v >?ffl$. 9 tt^JSf^^'l' > 5 KftoTJlPlfcfglft© 

rtsptca^fcjgfig^nr^s. 01 6«, tr-y^p*^ 

BrRg^f v 5 {cfeoTiPX;ttg^©rtg|3fciIMMKJB 
[0 0 5 2] 111 4tC«fctUf> *"7-yd'fiJg9tf3J»T : ? 

U— IfiPlirr & K tolttfcft© WW X8«rtT 5 
APXW^O^VFUy^Sia&a. Ell 5fttfB 

[0 0 5 3] HI 4K*tttf^y^p#Trad*D**< 
£*XT*59, Ell 5(c«fetltftf'yf-p%\riSdtBS^L< 
2f*lT^3©T\ /^l/Xb- tfTtOfi^WfCJ;*?^^ 
iRO^USfflWBEfcjgfig^tlfc^^-y^X^-y h9 0 
iffi&3©Srl»±T<f 3<, C©*£JI, ?77^X#7F 
©^£©tfe>c>tfc/h;£<-f SCi:*n?t5. -T&to 

3t?"»UX04 HK JIMS fife 7777X#7 

h9 0fcS&3£:» dDmma&lltetlZir^ytxX 
v h9 0©vfitO{fe.Ot^7v#<*5, Cttfftfro 
fco )77W#7 h 9 OO^tSOtf 60**<**<4 
*PX«*«l«:«Wi ; fS5i'ytjeoT«HBKWWr 

%o Ell 4Rth"Ell 5(C«fcn«f, ^7-y^XJp-y 

■3TJinxw*1**ttfficw»rT*ci:*^t, A^, « 

[0 0 5 4] J-X±Hft0/JL^J;7(c, *^fitHfl?^tcJ;n 

Ct{Cj;0. fcf-y^p^riliijffll-r^i: tA^T'SSo Ctl^ 
^5 C ktc <k 0 , taXWftftClEUft U— •ftPXft'pJ 
[0 0 5 5] ^43, tf>y^p©$iJWT-$§Ci:tCO^ 
*y h*HMitX!l<7 hT*fc|B|«OC tA'fxSo 
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[0 0 5 6] **JBgfiKft*W- tfiPXSfifc 10 

~D^Tmw~?%o mi 7ttcoix— *fipx»Bi ooo 
ftl5MlT6§o u-tfbpx«Bi ooa. u-iftt 
L*»4-r*u-if)ttaii o i fc, u-fTtL^w*^^ 

U-1fJfcB*JIWS 102t U-ifm©5fl*«flESr* 
LfrOU— VytL<oym<Ofa2*9 0° ^x£>£?fcBE 

i^v-x o 3-eK»«tiftu-if}ifiL*iiBitr*** 

1 0 7 fc. mmil 1 0 7^X^fp}(C»^^^fcA60X 
KXf-y 1 0 9 iEEa l 0 7 *xtt75lR)fc:iI$-r 
^Y$fi^^S)^^^fc^cDYfftXf--v ? l 1 It t 
Mil 1 0 7*X«iRtfYtt*iftfclt*t-SZ*#lftfc:8Pl(i 
S-^S/ciftOZWlXf— S^l 1 3 CtieHOCOXf 
-^109.111.11 3<D&to*»m*ZX : r-'i?m 
ftttPl 1 5 t SrilxSo 

[0 0 5 7] yjttJRl 0 1 ti/Ol/XU— 
f 5Nd:YAGU--trC&£o U— ffJttW 1 0 UCfflV^C 
£#T*£3U— IffcLT, COflL Nd :YV04 U-^Nd : ao 
YLFU-^^^>"9*7 7YTU-Wfe^>o *-7-y* 

d:YV0< U— if, Nd:YLFU— *f«:ffll/^<0*WiST**So 

if«rfflt/^0^»3gTfe^o 
[0 0 5 8] U— »f}feiBi 0 1 tiQX^y^U— *Fca& 

So 01 8(i, u-if7tzeii o i (cn^en^Qx^^ 

«IHPi«r»*TB«Snfc5 5-5 1. 53t, hl^- 
5 1 3tOBfl«cBEH*tl^U-1faS5 5 40 

fc, U— »f«H5 5£Beffl0Afl*ta**Kl£iE5 
7, U-1f«tJt5 5fc55-5 1 kOWcEBStifcQ 
X^y^5 9t £iix£o U-1fj«H5 5 0*J8li« 
;LtfNd:YAGT*fe£o 

[0 0 5 9] QX^y^5 9**JfflLT««B<D«fc* 
K< Lfc«»T?fflfi«5 7fr&ftiEArt*U— »ffi8»5 
5 *c*p**c U— *mft5 5<0SK»**m 
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T, U— WtSWJIWH 0 2A^Offl#St«tO, 
tfjfcWl 0 i^6tM*?ns^;l/Xl^-lf3tLO«|0g 

0 2A<H«ft»fflS¥ao-fflJi:&S 0 »DigLE»»<D 
Mftt, U-if*Pl»BOflkf^**^T*SiW-rs^**J 

mi 2 7 m*m^Tm&Lm$i®L(D± 

1 0 1 <Di¥*BT**£o 

[0 0 6 0] u-ifinx*, imxttMMa 1 ^xift^ft^Y 
flllW*»*r*«*, XipAXr-vM 0 9<D»^g 

sijfflj^n^o xf-^wwfi 1 5 ttasssas#s<o- 

#J£&So jSSOWWtt, U-if*PX»B©»f^#tf» 

•ettW-rs^WUW i 2 7 K8*lt^a 

/<;l/Xl^1f*0*3t*0ffl»fl»ft©iffl[*HW 

[0 0 61] mfifaitbnJLttfflto 1 ©«ffi3 hH^f 
§S(pJft©T% ftPXttfeM l fcXIW*U-if31fiLO* 
jSSfiotfft cfcoT, zixf~^i l 3£z$ii 
#ieoic»»j;£#£c ipx*fft%ii ortwtcu 

-1f}ttLO*3tjftP«:*t)*SC4:A^fr*. ceo 
^7t^POX(Y)f477[p]^^flti:, 4PlJ*ft*l 1 £x(Y)Bi 
Xr-^l 0 9(111) fc£DX(Y)Wi#frfc$Sft£^ 
SCttC^DfT^o X(Y)WXx-^l 0 9(111)^ 

[0 0 6 2] Mffll/^Xl 0 5tt«jfc#a©HMT& 
So ZfSXr-^1 1 3ttb-1f)tt<0*)leja*4PX»* 

0 5«:Ztt^iRi«c»WiS*«ci:*cJ:oTfc. 
<D*3tjft**PXJ*jfc»Ort»*C'&t>** c 
[0 0 6 3] U— !fiPX*B 1 0 0 (i* etc, ifiScffi^ 1 

0 7 »c«B*nfeliPXMfc«j 1 *RTS3Wat J: OMW-r 

srcftjcpnuieBSra^-rsffiSffljtiBi 1 7^, 

tu^vt^- 1 0 3ROF|jl7 1 cfflU>Xl 0 Sfclfli; 

^w±fcBaBsn/cRrii7tfflotr-Axy»j'y^ 1 1 9 

^ii^So lf-W'j7^1 1 9h^7tfflb>X 

1 0 5i:OP^C^^D^^^^7-l 0 3^EB*tl 
TV^o 1 1 9tt, Ria)ti»0»¥» 
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* i 1 9T^)^^s*t^n, cvKmnr^mym 

A^V^n^y^^- 1 0 3St>'ift^fflb>Xl 0 5 

coo6 4] u— fipissi o o«;*e.tc, 

7D-y#l 19, ^^D-r7^;7-10 3St/l^ 

fflb^Xi o 5 i:|B)i;^±{cses^tifcii(^? l 2 «> 

1 SO^fit^X* 1 2 3 *if;t3, *MtX? 1 2 1 L 
"OiWJx. CCD (charge -coup led dev ice) il ^ V tffo 5 o 

Eiitimi. MIl/VX"10 5, £V*D^-y* = 5- 

i 0 3, f-Axyij-^ i 1 9£;&iu &&i<yx 
1 2 3T'^5tiT}ifg^? 1 2 1 -ummtn, mm? 

[00 6 5] u—fjtaigg 1 0 0 iffttjiS? 

1 2 1 A^tfj^^n/ca^x-^^A^^nsfflft'r- 

^JfLSSP 1 2 5 U— tffinlSlB 1 OOiMSI'flt 20 
1 2 7 t, 1 29t, ^(bX.S 0 }f . 

7t2il 1 7Tfg^L/cRlll7l£<D«^«E3±(C-&t.^ 

LTXf- v'fliWSP 1 1 5# i Z$ftX-f-v'l 1 3£#W) 

fOT-r & c t (c j: 0 , mmnm^ms 3 tc-gr ? £ ? 

gpi 2 5(1 fHfx-^^StcLT«ffi3 0ffiAiift^ 

cDiif-^^ii-ri.. coiiffx-^^^wjffiigp 30 

1 2 7(ciM£>n, £ttfti'Ji8^T-&*li!yitfft£tl, 

£ 1 2 9lc£P,tl3o CtlfcJiO, t-^ 1 2 9»cJ£A 

[0 0 6 6] 1 2 7 fCtt, Xt—VM'®!® 1 

1 5A^Of-^, Jlff-r-^SaagPl 2 5frP.cDlHi 

ifjhwgpi 0 2. wmm*®\ 1 7Mxr-: ^jspsis 

1 1 S^JSP-TSCfctc.J:'?, U— f *DlSB 1 00± 
ft£$#p-f£o J:?t, MSWl 2 7«3>ea- 

[0 0 6 7] Hi 9 1 2 7 «D-P©-g|S# 
^■r^n-y^ia-e^i., ^ftSWSP 1 2 7{iSggt8l» 
g|5 1 4 1 , ^mim® 1 4 3RtfIj<£m£g|$ 1 4 5£H 
SEgilgSSPl 4 ltd*, /^XU- ♦fTt^tlig 
L^&SWAtSRtfXr-v'l 0 9, 1 1 1 O^ftJS 
,lt©A£S;tfA2lStt5o cn5)<DA^(ib— fAPl^ 

[0 0 6 8] SiStiSWSP 1 4 1 «±j$Lfcj£ (n=f/v. 

P = 1 /n) zmmLTW9-&o&mx#v mcoBiSi 
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x-***-* 1 2 9(CiM3„ CtltctO, 1 2 

9(C«A^5n/cD«OAf S&tfjggcDAt 

[0 0 6 9] Sifc, C©Sggtx-#«Bffft/£g|5l 4 5 

I^lTJfM£tl5#MX#-y h<D^ffi^l51g^tlTW 
-So aUfNtSGl 4 5fi, COSI^fx-^fc^-ffiBBIi^ 

1 4 3KE1t*nfc>J-SO'r-*i:«rStLT, C<DS§ 

a t Tftt t c * o tt*&n®«©H«r- * 

BEL*-* 1 2 9tc2fS 0 ctxfcJ:0, 1 2 9(c 

C»0d-5a«X*-y MH©E« J f»#«K«©«tt*»] 

[0 0 7 0] EJIttllffi 1 4 HiS (n=f/v. p= 1 / 
n) *fllfflLT«RX#-y V®<DmM%mWLT^Zff 
^©«fc-5KLTt>«J;^c $-f, 8l!))IUi]iSS3£©*£S 
tXr-;>*l 0 9, 1 1 1 ©&»iia£3Jmxtf <v hP^ 
©E$t©l»&£^&S»LfcT-:7;l/£f1^U ccd 

r-://i/©T-**e«iMi»i 4 ucEHs-a*. a 

0MUI|{£l£cDAt£&O*Xx-i; 1 0 9, 111©^ 
»affico*# 2tfBg88iaWSI5 1 4 1 tcA^JS*l%C tfc 
J:0, gggiMWSP 1 4 ni±Er-^KO*^5>cne 

[0 0 7 1 ] ilDilt^iSlicOAt^^Sl^LX 

2 9(Cg^^-tt§fci60i!Q.a^73o 

[0 0 7 2] «±© J: 3 (CH 1 9 iCTTs-t^WUm^ 1 2 

At ^^AXTTi-cttc^O, »5*5*KXd«y HIB 
[0 0 7 3] 020 (i^#;$iia31g|5 1 2 7 ©fflOfflJcO-W 

mwmi 4 7%d^-g.o is—wnjj&m<D»fpgtt*— 

#-H*KJ:0Ha6»»W»i 4 7tc»9*^*K^* 
•y hlOggjiOAtSfcAJrf £. c©!ESt©A^^ 

c©A73tcJ:t))SK$i(ifiWgr.l 4 7 tiiie^r-^l/ 

®&mm*& 1 4 7{iin»$nf=7 r -^«-u— »f)taRWj 

SSg|5) 0 2tiMSo c©Jg)i^a©At^tc|@gil$nfcb 
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i 2 9tcfciM£tu cojsttR©** ?#*Rsnso 

[0 0 7 4 ] 0 2 1 tt£tt»J»SB 1 2 7 (OS ZlCimm 
0-W»*^-r^Dy*BIT»* 0 £ttffl»»l 2 7(4 
agStSSn 4 9£{B;lSo ±Ei:lRia^B0^9i*S 
X#y HHOffiFSto^tS^JiSiliffS? l 4 9 (c Art 2 

7;l/*g(z:LT. c^l$OA££tft£fc#<DXT~ 

-5>fMW«l 1 5(c&S 0 COXr-^»iaSO** 

gC>*t£tc^SC^T*tSo COXr-v^ffijiSffi 
O^^^r-*^-* 1 2 9(c£>JM£n> COXf 

[0 0 7 5] El 2 2 t*£flftjffltf 1 2 7 0S6(cflfiO0!l 
©-»#*^*-:7n-y*0T**So ^f**J1»ePl 2 7(4 
ffl^^to-^SiSfiS 1 5 1 £<Ix.£o B 2 ORUm 2 1 O 

dftgx^y bHOE«0**a*ffl**t)-a:MJ(ffl l 

5 1 cAAt^o aftdto-anw* 1 5 1 (4±ia^x 

-y;l/*S(CLT, C0EB©***fcftSfca&0B9 

[0 0 7 6] ffl*^t>-e«*ffl 1 5 1 ttifUSSnfcr- 
«fJttiRSiJ»»l 0 2RtfXr-^»WSPl 1 5 
tc&So 0 2(4«*3nfcjS0iSL 

So Xf-^Wl 1 5(4K»*n/c:X-r-^IB(liS 
ao^Sfc&Sct^fcX-r-^l 0 9, 1 1 l*IBffi 

ntzm o s L^sao a t a Rtf xf - 

[0 0 7 7] #(C, E] 1 7 2 3*ffil>T\ 

JgfiBfCffiS U-tfiPXKBSrffl^fc U— If 40l^Fffi*Bf 
0W§ O 02 3(4, COb— •fiDX^ttftKW'TSfeft 
(D7n-?- + -hT*£>£o iPXttfcft 1 (**»; 3V*x 

[0 0 7 8] i-f, *PI»*% 1 C)7t%iR^14^El^L 

s^»)t3tfitt^(c j: oiM^-r^o coas3eia*(cii-3 

l^T> ilPXWii^l(c^LT^^:SgX(4M^ / >^ 
t^ififttOb— lf)tL«rf8^-rsU— tf)tKl 0 lSr}i£ 

n (sioi)o *(c APXttft»i©JS2£Sfl;&r 
r> i ozi*^iRjo»«ia*ft«-rs (si o 
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3) o cnt4, ]s-vytio&yt&?wi!nxiimi i <oft 
gP(c{4sa^sfcA6(c ftpx#i^i<D^S3(c{£s-r 

& U— *f3tL<D*^*S*fc Lfc*PX»*» 1 OZftt 

2 7(cA 

[0079] ipx*ttM& i « u-if jpnattB 10001 

S£l 0 7(c|gai-So ^LT, MRffl^ail I7fr6 

mMKZftS.Z&Tbnxttma l «JHWr* (sio 
s) o wwatiftWK^ffi^^vs^trtPXWft*! 

10 oaBB3*aM»JR?l 2 KCfcDJiflWSo coBBr 
■-#(4jf«T-*4fiS!ffl$l 2 5(C^6tlS 0 COfiWSr 
-*(cgT3^T»«r-*ffiJi8P l 2 5 BBffffittS l 
1 7©^1fi3tOi»jS*OT3(cffiB^*ct3&^r-- 
(SI 0 7) o 

[0 0 8 0] ilOj*ji5[«r-*(4Xr-yM«l« 1 1 5 
£?>nSo Xr-SflWBBl 1 5(4, COjfcjftr-** 
StCLTZWX-f-^l 1 3£Zffl7}ft0^1!l£*!:S (S 

1 0 9) o CttfCfc!), BlSffliftiRl 1 7C)pJtl7tO^ 

jStf«ffi3fcflMrr*. ft*, BBx-^sasffii 25 

20 (4«#f f -*(cS^^T, WI^E^vSfcfrtrtPX 
*iB«T-^(4^f*»Jffll»l 2 7*ftLT*-* 1 2 9 

[00 81] ^ttSiJWBR 1 2 7 (c(4^A6Xr 'V^S 1 0 

»Mr-**^r-s;Mfl|i»i l 5(c&e>tiS 0 Xf- 
^fflffll 1 5(4CO^iS«x~^(CS^^T, U— If 

«LO*31fij«Ptflini«*» i ^rtg!5h^SfiH(c, ztt 
30 xf->'i l 3(i:J:DliPlW*»l*Z*li*lft(c»||(iS 
t§ (si i Do 
[0 0 8 2] l/<;l/XO/VI/Xb-ire»]««tl 
SSBM&fflX** Kc*(**B0^5»liMaax*v h 
o£Qtfy*p©**S*ft£-r* (SI 1 

2) o tfy^p*44PX«ft* lOJP* L 

001 2 7(dArtirSo 
[0 0 8 3] l/-f«»l 0 1 *P&U— tftfcL* 

»4* *r , »f jeL*iox»*« i os® 3 o^j©f 
40 y 5 icBBjttSo u-ifmo»ft£ptiiPX*f 

Attn 0rt«fcffi«LTv*4>T, isajaasi«(4iipx 

1 <0rt8P(c<D#JBj«Sti*. ^LT, WBr^S^ 
^>5tc^3 ^dtcx^Xr-^l 0 g^YipfiX-r-v 7 1 
l i«r»B«*T, iSBffll®«*M^7^y5(c 
»3cfc9(cipxw»ttiiort»(cjBdc-r% (si i 

3) o ^LT, iPX*fft»l*«IWr^^-f>5(J:JBo 
Tft(f«Cfc(c<t0. *PXW*«l*«IBT-r5 (Sl 1 
5) o CtltCcfcD, ilPXi#*»l*5/U3Vf-yy(C» 

fit So 

so [0 0 8 4] **StiJBffi<D3(l*«:SiWrSo cn(c<ktl 
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^VSKH^LTV*- ^LT, XltXT-^'l 0 9 
^YttXr-^l l l £fc<fcD, *tt£P 

1 OrtSPtcjgfiKLTi/^o ftOXttfc»©«J>rr6B 

LTWBH^* V 5 E»oTftPX***W 1 *9J 
SCiiA^SSo cntCctO, ilPI*f**» 1 OftBS 3 »c 

[0 0 8 5] Sfcs 2MBI»*k:J:ntf, *DX«ft«l 1 
»*c*)tjSP%^to*T, ^;l/Xl/-f«L*fflKf367 
xfcfftW i *a» U ImxttrnVa i 3 -ctt/<;i/X 20 

[0 0 8 6] W±KWL3rc<k5*c*^i(Sje«|u:J:ntf. 
ftpXWft* 1 ogffi 3 £5 > 5 Bflttfe* 

i&g&SMVf'igBltf £ C * c k * < , ftpxttgift 1 ^r^J 
RtSC^tfTSSo cfc-^Ts ftPX»*ttl#«*tf¥ 

ntifc^ig®4ffln j ?»IBiA^i:sci:a:<. 
y^i^x/^^W^tCt^T^^o ^Stc 30 

3tc«ffifc«?r/WXA^j«SnTV^*APX»ft»fc: 
oi#*TfcHI«"e*So cfcoT, **aBB!8K:J:ntf, ftP 

xw^fei^^T-r^c^tc^D^^ni)^ (»y^« 

[0 0 8 7] *H«HBffitCckntf, iPX^ffel&l 

^>50i (COffitt. ^ ^x/WDil 40 

?<T'f5c CtU^O, HftOftPXttfirtfclfr&ftSI 

[0 0 8 8] Sfc, *tltf, *IPX*f0rt4ll 

<D«Bfr*nXJCU-if3t*ffli/^OT% $f>f F*-v 
**flJ^fc*V5/yyj: t> fc«Sf&ftPX#^i:&So 
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[0 0 8 9] *jtBtt»ISfcJ:tltf. /^Xl/-1f 

0 9, YWXr-SM 1 10»»iSfi<D***OlB8PJC 
£9, H^9iSlBfflax*^ FOE»*»J»T*5a ftP 

;L3cktc£b, BWfcjsSUfctaX^pIfiEfc&So 
[0 0 9 0] 

ftpxW^%©Sffitcr§ilk^BT^^^yfr6nn/c:SiJ 
titf4U*i:4:4<, APX^ftHiSrWdr-rscfc*^* 
So cfc^T, *px«»ffc*«i»f'rscktcj:t)f¥«ah 

[0 0 9 1] *«W*cfll*U-1«PXttB»i:J:ntf, >< 

cfcO, BD#5a«^7 FBOEBfcfflfflTSS. ftp 
KiD, ftpx»»»«c«3:i:rc«i»fftpx*^*ika«c 

[0 0 9 2] *I6W*C«§U— »fiPXKB*C«fctltf. m 
0*5»*X#y FH0EB0BJM8**a^*£i: 

[0093] ifinx«B*cj;ntf, PS 

[BBoffiWttllffi] 

[0 1 ] **«je»*c«*U--»fftPXK:«k^TU--ifftp 
x*oftPX«*«go¥ffi0T**So 

[0 2] 01 KS-riPX*rft»on-iil«*c»ofcBrffi 
0T*£>£ O 

[0 3 ] *£ffijg£tcffi& FiPXfc «fc £ U— FftPX 
ftOftPX»*»0¥B5H^**o 
[0 4] 0 3 ts-TftnXWftHio iv- ivjaicjfJofcBrffi 

[0 5] HSt^-rftpxWftWov-vttlcJSofcWffiB 

[0 6] 4^»»*c«*U-1fft0XfcJ:oT«IK?ti 
rcftPX»*WO¥BBT** 0 

[0 7 ] *mmmmc&z •fftpx^^sBiraia 

k ? 5 «y ^ cD^t * k tOM^^-T y v 7 T-fe&o 
[08] «W»««cff*U--WpXOlBlXBfc43»t 

SftPXJ*»»©»fffiBT«*o 
[0 9] *^fflJBBU:«*U— lfiPXO»2XeJcteW- 

*ftPX»ft*0»fffiBT?** 0 

[01 0] 44lttSfl»Cft«U— «fftPXOS3XSfCt5 

[011] ***JBB*c«*U— »fiPXOS4XS(c*3 



(15) 



2002-192368 



27 

[013] *mMBmic&z>is— nnxiasvzu— »r 
[014] *mmmmjc&z\s-*f)inT.ic&*)'57vt 

[015] #*fiBfl5${c&£ U— «f iralK <fc 0 * 7 -y * 
[016] ^mm^mtc^u-^haxicxiy^^y^ 

ffiftom 3 CTO¥ffi0T'fe«.„ 
[017] ^SUfiSJglgJC&S U— «f*0l«B<O**«l« 

[018] *£M0&«8fc:«S U— WPI^BOU— "fit 
jf,tCtl^P.n*QX'f , 'y^b— *f©««e«fiSc0T'fe5<, 20 
[019] U— <fi)Pl«B©£{*ffl3P 

[020] #§H»fig{C &3 U-ifft0X»«O^fe{**W 
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&<Dm<Dm<0-Wft*7fit7u -y 5 0f&£. 
[021] **fiSfl^K&3 U— 9-**Pl^B<D^fl:Si]fflI 

[0 2 2] **Sli»*»ciRSU— *f*ai*B<o^tt*J» 
[0 2 3] *MIBStticftSb— »fJrai*SiW-r5fc«) 

©7a-f-v-hT?fc3. 

[0 2 4]- *MKIicff« b-ifiPXfcj; *)WW\t$m 
1 • • • jtaI*HM4i, 3 • • • «s, 5 • • • «]»r?J£ 

7^>> 7 • • 9 • • • 1 

1 • • • y'j^yji/v 1 3 • • -JgHMftJItML 9 
0 • • • ?-7<y*X#<y K 1 0 0 • • • U— fiPX^ 

1 0 1 • • • u— «f}tSL 1 0 5 • • • mftffli-v 

X, 1 0 9 ■ • • XlfiXr— >\ 1 1 1 • • • YfflXx- 

>\ 1 1 3 • • • ZfSX-r— >\ 1 4 1 • • • 

& 1 4 3 • • • ^ffiiBttW. 1 4 5 • • • MOTfiR 

», 1 4 7 • • • ftftftttfttt. 1 4 9 • • • i^^f^W 

& 1 5 1 • • • *§*£b-e-»*tt, P • • • p 
• • • *7-y*XsK*y b©tf>y?\ d- • • ^-y^x 
#<y KDTfffi 
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